Abstract
Introduction
People all over the world seek to have a good and happy life, and most people are willing to work hard to achieve this dream [1, 2] . Data suggest that a high level of well-being is an important predictor of people's lives, outcomes, health, quality of social life, and other effects, including success in the workplace, better relationships, and both higher productivity and income [3, 4] . From a societal point of view, earlier philosophers argued that good societies are built through individuals' attempts to maximise pleasure and selfinterests. Today, a large body of data indicate that happy individuals promote happy societies and economically productive and healthy nations [2] . Diener [5] argued that developing societies should ensure the optimal level of subjective well-being for the greatest number of its citizens. Today, many governments also have a growing interest in using well-being measures to help guide policy in developing happy societies [1, 4] . A report from the Commission on the Measurement of Economic Performance and Social Progress states that present measures of economic performance (e.g. gross domestic product (GDP)) are insufficient indicators of society's progress and that self-reported well-being should also be taken into account [1, 4, 6] . The promise of achieving a high level of life satisfaction is, however, the motivation for change. Several papers have indicated that the average level of happiness and life satisfaction has changed over the past decades, while life-satisfaction trajectories across different age groups and genders still remains unclear [4, [7] [8] [9] . If and how these life-satisfaction trajectories change for different age groups over longer time periods still remains uncertain. The aim of the present study is to evaluate the possible increase in life satisfaction for different age groups in Norway using the Health Survey in Nord Trøndelag (HUNT). This prospective, longitudinal survey is one of the largest in the world and covers a time period of more than 20 years.
Changes in life satisfaction
The term 'overall life satisfaction' represents how a respondent evaluates or appraises his or her life taken as a whole [2] . A definition of life satisfaction can be as described in the report Quality of life; facts and views, as a distinct construct representing a cognitive and global evaluation of the quality of one's life as a whole [2] . It would be pointless for people to try to achieve a higher level of life satisfaction if it were a certainty. The ongoing discussion as to what extent life satisfaction can change is based on a few assumptions: 1) people's life satisfaction is related to the standards of the society in which they live and 2) an individual's life satisfaction can be elevated through social reforms. These assumptions have often been denounced as naive and based on arguments that people are generally dissatisfied most of their life [10] . This has been strongly countered, and it has been shown worldwide that unhappy people are the exception rather than the rule. The EU report 'Quality of life; facts and views' states that nearly 80% of the residents in the European Union (EU) rated 6 or higher for life satisfaction on a scale from 0 to 10, where 10 is the highest possible score [2] . Another viewpoint of life satisfaction stability comes from the disciplines of sociology and psychology. According to Veenhoven [7] , sociologists who accept the perspective of acquired disposition see individual happiness as a reflection of the collective national character, which is rather static. From the psychological literature, a large body of documentation shows that people's genetic dispositions and personalities are closely related and that genes and personality have been shown to have an important influence on life satisfaction, which is highly stable over time and across situations [11, 12] . One psychological theory, the Social Comparison Theory, has been used as the paradigm philosophy for over 30 years, and this theory states that neither rising prosperity nor severe misfortune permanently affect happiness [13] . After a period of adjustment, individuals will return to their baseline levels of well-being. The consequence of the Social Comparison Theory is that neither individuals nor societies can continually increase their happiness. Veenhoven commented on the Social Comparison Theory by describing that average happiness in nations will tend to be neutral as defined around 5 on a scale from 0 to 10 [7] . However, the theory accepts some short-term fluctuations. Therefore, it has been suggested that only long-lasting changes over periods of at least 10 years can indicate a real change in happiness [7] . Some comparative studies looking at cross-cultural changes suggest that the stability of life satisfaction is contradictory. There are data indicating that major life events (e.g. winning the lottery, marriage, accidents, divorce, unemployment, retirement, widowhood) can result in some lasting changes in life satisfaction [4] . It has also been shown that there are large individual differences with respect to changes in life satisfaction over time, but some longitudinal studies have demonstrated that there is stability in life satisfaction across adulthood [4, 14] .
What about nations and possible changes in wellbeing? The Social Comparison Theory suggests that the gains and losses in the happiness of different individuals in a nation will negate each other. Therefore, the shift in well-being will be very small for a society as a whole [15] . Some studies also indicate that subjective well-being levels in highly developed countries (e.g. Norway) have slightly increased over the last decade [8] . However, the stability in well-being for societies has been strongly challenged in recent decades, suggesting that such changes are more common than previously believed [4, 7] . Hagerty and Veenhoven [16] argued that economic growth increases happiness, as shown by an increase in economic growth and happiness in 14 of 21 nations studied, including Norway. Inglehart et al. [15] used both the World and European Values Surveys to show that well-being rose in 45 of 52 countries (including Norway) between 1981 and 2007, and the rise was closely connected to the countries' increases in GDP. According to the World Happiness Report 2017, Norwegian responders' scores were, on average, 7.5 (on a scale from 0 to 10), and Norway was ranked as the world leader in happiness [4] . Within the area of economic research, there is the general understanding that happiness can and does change [17] . However, a large number of factors other than economic growth can influence a change in a society's well-being [1, 2, 4 ].
An interesting question put forward in connection with the discussion of societal change in well-being is the following: if there is a change in peoples' well-being in a society, how will this change affect different age groups within a country? To our knowledge, there are limited data on how the life satisfaction of different age groups evolves over long-term periods. Therefore, this paper seeks to fill the gap in the discussion about the change in life satisfaction by exploring changes for age groups over a period of more than 20 years. More specifically, we hypothesise that there is an increase in life satisfaction for all age groups, as compared to their corresponding age group 10 and 20 years prior to our study period.
Studies on life satisfaction indicate that there are small gender differences between women and men [2, 18, 19] . The World Happiness Report for 2017 and 2015 found small gender differences in happiness for Western Europe, and the Eurostat report 'Quality of life 2015' investigated overall life satisfaction and also found small gender differences [2, 4, 19] . However, when controlling for variables such as income, marital status, etc., they found that women were somewhat more satisfied with their lives [2] . Other studies also indicate some gender differences in favour of females [18] . To our knowledge, few studies have investigated gender and age-group differences for overall life satisfaction over longer time periods and with a large number of participants. The hypothesis of this paper is that women will score higher on life satisfaction as compared to men.
Material and methods

Study populations
The study samples were obtained from the HUNT study, and describe a representative county of Norway [20] . The HUNT study is considered one of the largest health surveys worldwide, and it consists of prospective, population-based longitudinal studies that were conducted from the 1980s to 2008, involving more than 193,000 participants. These surveys were conducted in three study sets: 1) HUNT 1 (1984) (1985) (1986) ; 77,212 participants, with a 89.4% response rate of all invited participants); 2) HUNT 2 (1995-1997; 65,237 participants with a 69.5% response rate of all invited participants); and 3) HUNT 3 (2006 HUNT 3 ( -2008 50 ,807 participants with a 54.1% response rate of all invited participants) [20] . All citizens of Nord-Trøndelag County aged 20 years and older were invited to participate in the health survey using the unique Norwegian 11-digit personal identification system from data produced by Statistics Norway. An invitation letter was sent to participants by post, including a questionnaire form including the overall life-satisfaction question [20] . The population size for Nord Trøndelag remained relatively stable throughout the study period from the 1980s (125,835 in 1981) to 2006 (128,694 in 2006), and in-and outmigration was low [20] . In all three surveys, the proportion of participating women was slightly higher than men, and the highest overall participation was among the middle-aged group (40-59 years); lower participation occurred among younger age groups. The number of respondents answering the overall life satisfaction question in all three HUNT waves was 14%. Of all respondents on life satisfaction, 25% participated in both HUNT 1 and HUNT 2 and 18% of the respondents participated in both HUNT 2 and HUNT 3. The ages used in the present study include participants from 20 to 70+ years. Due to changes in questions used in the three HUNT studies and the cost and time to link to other national registers, gender was selected as the background variable used in the study. Table I shows the number of participants in this study across the three different sets and for different age groups. 
Methods
Life satisfaction was assessed using a single item asking the respondents to indicate how satisfied they were with their life as a whole. This question was reviewed and considered to have adequate reliability and validity [2] . The question was: 'thinking about your life at the moment, would you say that you by and large are satisfied with life or are you mostly dissatisfied?' The respondents used a 7-point rating scale ranging from 1 (very satisfied) to 7 (very dissatisfied). In our analysis we reduced the 7-point scale to 4 points by combining the neither satisfied nor dissatisfied, somewhat dissatisfied, dissatisfied, and very dissatisfied responses into one category since there were only a few responses that indicated these low levels. The data in Table II are reported based on the number of responders given age group, time period, and gender. Each response is considered independent regardless of whether the responder participated one or more times for the three HUNT waves. The numbers shown in Table II are based on the number of responders and not on the number of unique individuals.
Statistical analyses
In this study, associations between levels of life satisfaction, age groups, and time periods (the three HUNT waves) were modelled using ordinal logistic regression models, with levels of satisfaction being the dependent variable. The level of satisfaction was reported as a categorical ordinal variable and recoded to have four levels for all analyses. The results are expressed as odds ratios (ORs) with 95% confidence intervals (CIs). In the present model, we stratified by age groups and modelled the odds for achieving a higher level of life satisfaction in HUNT 1 and HUNT 2, using HUNT 3 as a reference. All analyses were adjusted for gender. The fit of ordinal regression models was tested with the test of parallel lines to verify that ordinal models were the right approach, as opposed to multinomial models. Our analyses are considered exploratory, so we did not adjust for multiple testing. P-values <0.05 were considered statistically significant. All analyses were performed using SPSS version 22.
Ethics
The HUNT studies were approved by the Regional Committee for Medical and Health Research Ethics of Norway and approved by the Norwegian Data Protection Authority.
results
The proportion of individuals who reported the highest levels of life satisfaction increased significantly from the period 1984-1986 to the last period 2006-2008, indicating a shift towards higher levels of life [2006] [2007] [2008] . Interestingly, the largest positive shift was seen for the oldest age group, 70+. These individuals had 58% lower odds to score higher in HUNT 1 compared to HUNT 3. These odds for scoring lower in Hunt 1 compared to Hunt 3 are the lowest for these oldest participants and also statistically significantly different from the comparable odds for the other age groups (except individuals 60-69), indicating that the shift towards higher levels of satisfaction was the highest for the oldest participants (for further details, see Table III) .
With regard to gender, women were more likely to score higher on life satisfaction for almost all age groups compared to men using HUNT 3 as a reference. However, the differences were modest in size and our data did not reveal any statistically significant differences between age groups. Additional details are shown in Table III and Figure 2 .
Discussion
Although some earlier data has suggested that people's well-being remains rather static over time, new data indicate that change can be a common feature for well-being within and between countries [2, 4, 7, 9] . The main finding for this paper is that life satisfaction has increased for all age groups from 1984 to 2008 when using the latest HUNT wave as a reference. The data also suggest that the positive changes in life satisfaction have occurred in a parallel manner for all age groups but with a stronger positive trend for the older age groups (40-69 and 70+ years) from 1995 to 2008, indicating an increase of about 30%. This is in contrast to the World Happiness Report 2017, which indicated a small but insignificant increase in life evaluation for Norway between 2005 and 2016 [4] . Although the World Happiness Report 2017 data partly overlaps with the data used in the present study, data from 2008 to 2017 are not included in the present study. Whether the lack of significant increase in life satisfaction found in the report is due to stagnation in the life satisfaction in Norway or whether it is due to statistical/methodological differences from the present study can and should be explored with the new HUNT dataset (HUNT 4), which will be available in 2018.
Many factors contribute to the increase in overall life satisfaction, such as GDP, health, income, welfare, labour marked, education, social support, trust, freedom to make life decisions, leisure time, work-life balance, etc. [1, 2, 4] . This paper has a limited number of variables included when indicating an increase in overall life satisfaction. However, looking at the aforementioned factors for Norway, most of these factors have shown positive development in the last decades [2, 4, 19] . For Norway, the mean increase in GDP was about 5% for the period 1984-1986, 4.5% for 1995-1997, and about 2% for 2006-2008. Health is a very important factor for overall life satisfaction, and for the Norwegian population, the overall health situation has increased over the last decades [1, 21] . Health and healthcare systems are closely connected, and Norway's healthcare system is an important part of its population's health status. In an Organisation for Economic Co-operation and Development (OECD) report entitled `Health spending in Norway' [22] , it is stated that Norway is one of the top spenders on healthcare among OECD countries per capita. The healthcare system in Norway has been a high priority for many decades [21] .
Norway also ranked first in 2013 on the human development index (HDI) initiated by the United Nations. The HDI is based on each country's level of longevity, education level, and income. For Norway, life expectancy increased during the HUNT investigation periods. In 1986 (HUNT 1), the life expectancies at birth were 79.7 and 72.8 years for females and males, respectively. In 2006 (HUNT 3), life expectancy at birth increased to 82.6 years for females and 78.1 years for males [23] . Education affects overall life satisfaction in many ways, both directly and indirectly; for example, through job opportunities, better income possibilities, better economic prospects, and increased social inclusions. It has also been shown that education and good health are closely connected [2] . A population's education level is, therefore, a high priority for most countries. For Norway, there has been a major increase in the population's education level over the last decades [24] . In 1980, about 10% of women and 13% of men had higher education. By 2000, this number had increased to 22%, and at that time, there were no gender differences. In 2015, higher education levels increased to 35.6% for women and 28.8% for men [25] .
The labour market in Norway has been very strong compared with most other European countries with low unemployment rates from the 1980s through 2010 [26] . For the labour force aged 15-74 years, the unemployment rate (given as percentage of the total labour force) for the 1980s was, on average, 2.8%, for the 1990s it was approximately 4.8%, and for 2000-2010 it was approximately 3.6% [26] . However, for the age group 15-24 years, the unemployment rate was higher. For 1984-1986 (HUNT 1), this age group had a 6.3% unemployment rate; for 1995-1997 (HUNT 2), it was 11.7%; and for 2006-2008 (HUNT 3), it was 7.8% [26] . Other important factors considered in overall life satisfaction are the level of corruption, trust, good governance, quality of democratic institutions, the elimination of discrimination, etc. [1, 2, 4] . Several reports state that these factors are important aspects of quality of life and that high-trust societies are happier places to live [2, 4] . Norway rates low on corruption and high on the other variables; therefore, Norway has high ratings of happiness and life satisfaction [2, 4] .
The present paper shows that older age groups (40-69 and 70+ years) had a strong increase in overall life satisfaction from 1984 to 2008. To our knowledge, this is one of the first studies that suggests an increase in life satisfaction for older age groups over a long time period. The older age groups in Norway have experienced a nearly continuous increase in factors important for life satisfaction, such as increased GDP, better income, good retirement pensions, better health, better welfare, a good labour market, better possibilities for obtaining an education, high social support, high level of trust in the society, freedom to make life decisions, increased leisure time, and regulated work-life balance [2, 4, 15] . The World Happiness Report 2017 finds a small but insignificant increase in happiness for Norway for the time period 2005-2016, but does not report data for different age groups. However, the Eurostat report 'Quality of life 2015' determined that people 50 years or older in Norway were more satisfied than the 25-34 age group [2] . Looking at the life satisfaction results presented in this paper with the EU data 2015 for Norway, one can speculate that the results indicate a shift in overall life satisfaction for older age groups from 1984 to 2008, and continuing to 2013. It shows a life satisfaction trajectory that started nearly 30 years ago and led up to 2013 in which older people are more satisfied than younger people [2] . If this is the case, it raises several important questions in connection to life satisfaction and change, and further studies are needed to investigate age-group changes over longer time periods.
As suggested by the present study, younger age groups increased their overall life satisfaction for the time period 1984-2008 as compared with the latest HUNT 3 period. Interestingly, our data revealed that the older age groups have increased their life satisfaction more strongly than the younger age groups from HUNT 2 to HUNT 3, and most markedly from HUNT 1 to HUNT 3. While overall life satisfaction increased from 1984 to 2008 (by 38% for the youngest age groups), it increased by nearly 50% for the older age groups (58% for the oldest age group). For the time period 1995-2008, life satisfaction increased by about 16% for the younger age groups and increased by about 30% for the older age groups. The differences in the magnitude of increased overall life satisfaction between younger and older age groups might be further explained by variables other than age; however, we were not able to include such possible confounders in this paper.
Today, there is much concern about younger age groups' behaviour and peer pressure to achieve a 'successful life'. There is increased competition in getting the right education, expectations to perform well in college and universities, a tougher labour market for young and non-educated people, as well as pressure to be included in the 'right' social groups, have a perfect body, etc. [27] . This pressure has been shown to increase stress and depression, and data indicate that these symptoms have increased for younger people [27] . We know that the unemployment rate has also been higher for the youngest age group compared with older age groups from 1980 to 2010. Another societal concern about young people is the high level of education dropouts. In 2015, only 73% of the high school pupils and 59% of the vocational pupils completed their education within five years after their starting point. The high dropout rate is also related to stress. The Norsk Institutt for Forskning om Oppvekst, Velferd og Aldring (NOVA), which investigated psychological symptoms for adolescents aged 14-17 years, living in Oslo for the time period 1996-2015, reported an increase in negative symptoms during the time period, and especially among young girls [28] . Another study also indicated an increased use of psychotropic drugs in Norway, especially among young girls, during the period 2004-2014 [29] . However, this data must be carefully interpreted, since it can also reflect increased awareness and better access to treatment and change in clinical practice among healthcare personnel.
The overall life satisfaction results from this paper can be used as a parameter in conjunction with GDP measures to evaluate Norwegian society's well-being to ensure optimal levels of subjective well-being for different age groups.
This paper also suggests some gender differences in life satisfaction in favour of women. Our data indicate that, especially for the age groups of 20-29 years and 60-69 years, women scored higher on life satisfaction than men, but the gender differences are still small. The World Happiness Report 2015 states that females have higher life evaluations than males [19] . However, there are substantial variations among regions in gender differences, and there are several methodological difficulties [19] . The Eurostat report 'Quality of life 2015' found that women rated overall life satisfaction slightly lower than men, but when controlling for variables like income, marital status, and labour market positions, they found that women were more satisfied than men [2] . Gender differences have been thoroughly investigated, and, in general, the literature shows that there are small differences [18] . When looking at gender differences, data indicate that there can be some biological and social gender differences [18] . The World Happiness Report 2015 found that younger women reported significantly more frequent experiences of happiness, laughter, enjoyment, and 'feeling rested' than young men [19] . This is in line with this paper's results. In the Norwegian report entitled 'Vital Ageing in Solidary Societies', important factors influencing quality of life in older age groups are described, such as increased health problems, consequences of retirement, social participation, etc. [30] . However, no data in that report provide support for this paper's result that women in the age group 60-69 years score higher than men. Therefore, a mixture of circumstances and responses like gender stereotypes and methodology can influence the results presented in this paper [30] .
Limitations of the study
To the best of our knowledge, the data presented in this paper are the first to report changes in life satisfaction for age groups over such a long time period and encompassing such a large number of participants. However, the present findings need to be interpreted, and some limitations must be kept in mind. First, the questionnaire focused on the special sociohistorical context of the county Nord Trøndelag, which could have influenced the study's conclusions. Second, the study focused on Norway, which ranks very high on most surveys of well-being; this situation may preclude our findings from being generalised to other countries. Nevertheless, the increase in wellbeing might also be observed in other countries. Another limitation of this study was its small number of demographic variables. Our findings could have been potentially strengthened if we had included variables concerning GDP, health, income, welfare, unemployment, education, social support, trust, freedom to make life decisions, leisure time, work-life balance, etc. However, including all of these variables was not possible due to changes in the questions used for the different HUNT studies in combination with the time and cost required to obtain data from other registers for this project. Our findings, therefore, cannot control for the increase in life satisfaction related to these variables. However, due to an increase in many of the important variables for life satisfaction discussed previously, the increase in overall life satisfaction is perhaps not surprising. This study also used a single variable for overall life satisfaction. Using a single variable question is not the most valid measure of life satisfaction, but this question was accepted as having adequate reliability and validity [2] . Similar questions were used to determine overall life satisfaction in each HUNT set. Another limitation of this study was that the overall response rate was lower for HUNT 3 than for the previous two HUNT study waves. Analyses of the HUNT waves also revealed a higher prevalence of cardiovascular diseases, diabetes, and mental distress among non-participants. The underestimation of psychiatric disorders due to the non-participation of individuals with such diagnoses could have led to a bias. If there is an association between well-being and willingness to participate in surveys (e.g. depressed people tend not to participate) then reduced response rates might imply that a happier segment of the population participated, and the revealed increases in well-being might in fact be due to sample bias. Although studies by Krokstad and Langhammer [20] suggest that there is thus far no reason to be concerned about the introduction of bias, our results must be interpreted with caution.
conclusion
This paper describes an increase in life satisfaction in Norway for all age groups from 1984-1986 to 2006-2008. The increase in life satisfaction was of the same magnitude for nearly all of the age groups from 1984-1986 to 1995-97, but a larger increase in life satisfaction was demonstrated for the older age groups from 1995-1997 to 2006-2008. This paper also presents some gender differences in life satisfaction for most age groups in favour of females. The gender differences were prominent in the 20-29-and 60-69-year age groups. Additional prospective studies should focus on these trends to better understand the mechanisms underlying these changes in life satisfaction and to follow future trends.
